Immune responses and inflammation are major risk factors for mortality in patients with end-stage renal disease (ESRD). Increased oxidative stress is a common feature of ESRD, and it has been speculated that it is interrelated to inflammation. In many studies it has been proved that red grape seed extract (RGSE) provides an antioxidant efficacy. Objectives: The aim of this study was to investigate the anti-inflammatory effects of RGSE in hemodialysis patients. Patients and Methods: Thirty hemodialysis individuals were divided into two groups that received either 200 mg/day of the RGSE or placebo for one month. Mean ± SD of age of patients was 58.5 ± 10.5 years. Duration of dialysis was 4 ± 3.4 years and 27 patients were male and 3 patients were female. After a 2-week washout period, the groups were crossed over for another one month. Markers of inflammation, lipid profiles and blood factors were measured at baseline after intervention with RGSE or placebo. Results: Our results showed that RGSE consumption could not make statistically significant changes in markers of inflammation, lipid profiles and blood factors in hemodialysis patients. Conclusion: Although RGSE could not improve markers of inflammation, lipid profiles and blood factors in hemodialysis subjects over a 1 month period. However, this result may be due to short period of treatment or low dose of RGSE. Further studies need to clear these contradictions.
Introduction
End-stage renal disease (ESRD) is going to be one of the most important health problems in the world. More than one million patients in 2004 were on treating with renal replacement therapy (RRT). It was estimated that this population will be more than 2 million in 2010 and the cost of treatment will exceed $1 trillion (1, 2) . ESRD patients suffer from inflammation. This increase in inflammatory factors not only worsens their condition, but also increases cardiovascular events and mortality risks. Recent evidence shows that pro-inflammatory cytokines play an important role in creating malnutrition and cardiovascular disease (CVD) (3) . In ESRD patients, C-reactive protein (CRP), interleukin 6 (IL-6), interleukin β (ILβ) and tumor necrosis factor (TNF-α) are increased. Raised oxidative stress is another characteristic of ESRD and is connected with inflammation (4). The level of CRP and pro-inflammatory cytokines like ILβ, IL8, IL1 and TNF-α are prognostic factors for mortality in ESRD population (5) . Despite various treatments to control of inflammation in ESRD patients, still there is not a certain solution for it. Numerous studies are conducted to find new types of antioxidants in plants. Various plant extracts have been found with antioxidant ingredient and one of these is grape seed. Grape is one of the most commonly consumed fruits in the world. It has different biological functions, due to its rich polyphenol content, most of which are contained in its seeds (60%-70%) and its skin (30%) (6) . These ingredients consist of phenolic acids, monomeric, dimeric, trimeric flavanols and polymeric procyanidins. Grape seed proanthocyanidin is the most effective antioxidant (7) . It has been reported that polyphenol in grape seeds have several biological activities, including reduction of free radicals, stress oxidative inhibition, antithrombotic and cardioprotective effects (6, 8) . Several researches have been done to find out antioxidant effect of red grape seed extract (RGSE) on nonsteroidal anti-inflammatory drugs (NSAIDs) induced gastropathy, aminoglycosides induced nephropathy, brain, liver and gastro intestinal mucus of diabetic animals. However, little is known about the anti-inflammatory and antioxidant power of RGSE in dialysis patients.
Objectives
In this study, we sought to investigate anti-inflammatory impact of RGSE in patients on dialysis patients.
Patients and Methods
We conducted a placebo-controlled double blind randomized clinical trial to assess the effect of RGSE on blood factors, lipid profile and inflammation in ESRD patients under hemodialysis. Sample size was calculated after consultation with a statistical specialist: 30 patients were enough as it was a pilot study. Therefore, 30 hemodialysis individuals from hospitals related to Shahid Beheshti University in 2013 were recruited. Exclusion criteria were; malnutrition or cachexia (body mass index [BMI] < 18.5 kg/m 2 , albumin [Alb] <3 g/dL), hospitalization in recent 3 months, infection (active or chronic), CHF and cirrhosis. Patients were forbidden from taking statins and vitamin E before the trial starts. All people were treating with erythropoietin and also should be on efficient dialysis (urea reduction more than 60% after dialysis). After signing informed consent, patients randomized into two groups of 15 receiving either RGSE 200 mg/d or placebo for 1 month (both RGSE capsule and placebo were produced by Darou Projeh Jaber Company and placebo capsule was contained starch). After a 2-week washout period, groups were crossed over for another 1 month. Blood samples were collected three times; at baseline, after first month and at the end of study. Blood serum was separated and saved in -20°C. At the end of the study, samples were assessed for the levels of lipid profile, high-sensitivity CRP (hsCRP), Alb, IL-6 and TNF-α.
Ethical issues
1) The research followed the tenets of the Declaration of Helsinki; 2) Informed consent was obtained, and they were free to leave the study at any time; and 3) the research was approved by the ethical committee of Shahid-Beheshti University of Medical Science (#SBMU.REC.1392.364).
Statistical analysis
Data were gathered in a questionnaire and were analyzed by SPSS software (version 18.0, SPSS Inc., Chicago, USA). The results of quantitative variables are presented as mean ± standard deviation (SD). One-way analysis of variance (ANOVA) was applied and P values less than 0.05 were considered significant.
Results
A total of 30 hemodialysis patients were recruited and randomly assigned to RGSE and placebo groups. Patients were divided into two groups that received either 200 mg/d of the RGSE or placebo for 1 month. Mean ± SD of age of patients was 58.5 ± 10.5 years. Duration of dialysis was 4 ± 3.4 years and 27 patients were male and 3 patients were female. Table 1 shows levels of blood factors, lipid profile and markers of inflammation in our 30 patients. Data analysis demonstrated that RGSE consumption for 1 month could not make statistically significant changes in these markers (Table 1) .
Discussion
ESRD is going to be one of the most important health problems in the world. It is estimated that around 52 000 patients will be on RRT by the end of 2015 in Iran. A common problem in ESRD patients is inflammation which is a risk factor for cardiovascular complications and death. Free radicals play an important role in the pathophysiology of different diseases such as cardiovascular, nephropathy and ischemia. Free radicals and oxidative stress are the main mediators of apoptosis by producing lipid peroxidase and lipid hydroperoxidase (9) . CRP level, ILβ, IL8, IL1 and TNF-α are prognostic factors for mortality in ESRD population. It has not been found a certain solution to control of inflammation in ESRD and dialysis patients yet. Studies show that many plant extracts have polyphenolic flavonoids with antioxidant activity; among them silymarin, catechin and quercetin have protective effect on experimental diabetes by increasing antioxidant enzymes activities (10) . One of these plants with diverse antioxidant action is grape seed. Its ingredients consist of phenolic acids (gallic acid and ellagic acid), monomeric flavanols (catechin and epicatechin), dimeric, trimeric and polymeric procyanidins (11) . Proanthocyanidins are a class of polyphenols found in grape seed. Chemically, they are oligomeric flavonoid. Grape seed proanthocyanidin is the most effective antioxidant. It has a wide spectrum biological, pharmacological, therapeutic and chemoprotective effects against free oxygen radicals and oxidative stress (7, 12) . In a study, in 2009, anti-inflammatory effect of grape seed extract (GSE) in Alzheimer disease mice were investigated. Polyphenol derived from GSE prevented Alirezaei AH et al amyloid beta aggregation and decreased inflammation in their brain (13) . In our study 30 hemodialysis patients who treated by receiving either placebo or GSE. After 1 month, GSE did not make a significant change on markers of inflammation and blood factors. Influence of GSE on hyperlipidemia and oxidized low-density lipoprotein cholesterol (LDL-C) was investigated in a study in 2012.
Its results showed a significant decline in total cholesterol, LDL-C and oxidized LDL (OxLDL). Also triglyceride (TG) and very LDL-C (VLDL-C) were reduced while high-density lipoprotein cholesterol (HDL-C) raised but not significant. The differences between these results with our results possibly is due to our shorter treatment duration (14) . Another study focused on endothelial dysfunction, oxidative stress, and inflammation and insulin resistance in the type 2 diabetes patients over a 4-week period. At the end of the study fructosamine, whole blood glutathione, total cholesterol and CRP had significant changes. This study was in contrast with our results and may be due to lower administered doses of GSE in our patients (15) . Moreover, Ulusoy et al showed that GSE prevents cyclosporine induced nephropathy. This ameliorative impact may be due to anti-oxidant and anti-apoptotic influence of GSE. Additionally, another study showed that, GSE improved kidney function (16) . Likewise, Safa et al detected the protective effect of GSE on gentamicin induced nephropathy in rats, which was proved by its beneficial effects on histologic features of injury induced by gentamicin (11) .
Conclusion
Although GSE did not improve markers of inflammation, lipid profiles and blood factors in hemodialysis subjects over 1 month period, various studies have mentioned some beneficial effects. This could be due to short period of treatment or low dose of GSE. Further works need to clear these contradictions.
Limitations of this study
Although the research has reached its aims, there were some unavoidable limitations. Firstly, time limitation and secondly, small proportion of the patients were the main limitations of our study.
